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Abstract

An important development in the last decennia is the growing importance of the World Wide Web in the daily life of people. This can be reflected in the increasing amount of people that use the internet for buying products, but also for absorbing information about products which they need for a wise purchase decision. Recommendation Agents are special tools on the internet, which help the consumer in making a purchase.

The topic of this thesis is whether and how managers of websites, that use a Recommendation Agent or are connected with a Recommendation Agent, could change the output of the agent (the recommendation set) in such a way, that the sales of the company increases. Of course (negative) side effects, such as confidence of the shopper in a recommendation set and decision quality, will be measured.

A literature review and a survey were conducted amongst shoppers to investigate the size of sales in the different conditions with different recommendation sets. Results indicate that consumers confronted with a recommendation set which included alternatives which are less attractive, choose more for a recommended alternative. A decision between recommended alternatives which are all very attractive to a shopper, thus a set with high conflict, is experienced as difficult. Results show that in such a difficult purchase situation, more people discard to choose for a recommended alternative.
Chapter 1: Introduction.
 1.1 Introduction
As a marketer and a person who always had the fascination to be an entrepreneur, I’m very interested in the way customers make decisions and how companies can enlarge their sales. Above that, nowadays, very many people make purchases on the internet with tools like Recommendation Agents and it is generally accepted that this trend will go on in the future. I have tried to combine this preface in my thesis.
One of the most important questions, which I would like to find in my research, is: could a change in the set of recommendations of a online Recommendation Agent cause in a larger proportion of customers who pass on to a purchase. Furthermore, I will try to find out whether or not people are more confident with their purchase when the set of recommendations is changed. The latter is the main idea of this research. Hence the problem definition is as follows:

“What is the effect of a change in the set of recommendations of a Recommendation Agent on customer behaviour?”
1.2 Background
My motivation from an academic perspective is that there is less knowledge about the ‘best’ way Recommendation Agents can give recommendations, or in other words the presentation of recommendations, in order to get more sales and how customer react on a different kinds of recommendation sets. Moreover, no studies have been made about this phenomenon. 

From managerial perspective this research has importance, because of the following. If I find a way of recommending which enlarge sales, managers of websites who use a Recommendations Agent can implement that way of recommending in order to enlarge there profits on an easy way. Above that, it’s important for managers that a other way of recommending, which probably enlarge sales, does not compromise customers’ decision quality. 

1.3 Structure
The thesis starts with a review of literature in regards to decision making and the place of online decision tools in that process. In chapter three, a literature review about the effect of Recommendation Agents on customers’ decision quality is presented. This is the main substantiating of the first hypothesis. In the following chapter literature will be discussed about the effect of  choice conflict on customer behaviour. Thereafter, chapter 5 will investigate which (statistical) methodologies will be used in chapter 6 to test the hypothesis and gain results. Finally, Chapter 7 contains the conclusion.

Chapter 2: Online decision tools in the purchase process.
2.1 Introduction

One of the most important and frequent ‘processes’ in our daily life, is the purchase decision. People have to make a decision between several products every day. More specific, they have to decide within a particular product line between different models and/or types and between several suppliers. Keeping this in mind, it might be very interesting for companies to know how this process works and what’s the role of (tools on the) internet in the process of buying so they can understand costumer behaviour and use this understanding within their (sales) strategy. 
2.2 The consumer buying-decision process

According to marketing literature (Hoffman, 2005), the consumer buying-decision has five phases. In each phase the consumer makes buying decisions. Step one in this process is ‘the recognition of a problem/need’. The customer has to realize that he has a need and a product or service can help him to fulfil this need. The simplest example in this case is a person who hearing his stomach is growling. He recognises on that moment that he is hungry and has a need for food. A problem in this phase can be a latent need. This situation occurs when a consumer is not aware of he has a problem or a need.

In the second step in the process customers are searching for information. Customers will search for information about the product so they are able to make a well informed decision. Usually the customer will scan his memory to remember which product or brand he bought the last time in a similar situation, go to the shop and ask the salesperson about the product or a customer will ask in their near environment: friends, colleagues and family. But since the advent of the internet there is a new tool to search for product information. The internet became a whole new channel to search for all sorts of information. Doing this, customers can currently search for prices in variable shops and look for characteristics of products and compare them with each other. So through the advent of the internet consumers can absorb a lot of information from behind their desk without going to a shop or contact anybody in their near environment.
The question arise, how far should a customer go in absorbing information. When decision costs are zero, customers tend to absorb all the information about a product. After all, the effort of searching for the information is not considered as negative in such a situation and how more information how better the decision quality. Since effort of searching for information is considered as negative in practise, people will make a consideration between effort and accuracy. This trade-off is mainly common when the alternatives are numerous and/or difficult to compare (Payne et al. 1993).
The next step in the process is the ‘alternative evaluation’. In this phase a consumer will weed trough all the information they assembled about the available product types, companies and brands. He will eliminate options and decide which option is the best. 

Once the consumer has evaluated the alternatives, he makes a purchase. In this stage the consumer paid for the need and get the relevant product of service. The last step, step five, is the post purchase evaluation. The consumer experiences an intense need to confirm the wisdom of his decision.

2.3 Decision tools at the internet

As noticed in the paragraph before, internet became an ultimate remedy for customers to search for prepurchase information. The consumer doesn’t have to move physically anymore to absorb this information. They can (easily) find it on the World Wide Web. 

There are also websites specific designed in helping customers in their information search for a product. It’s a fact that humans are not able to integrate and retain a large amount of information. However through the advent of the internet they are confronted with information overload. The computer based technologies are designed to assist an individual in making a decision in a nonroutine situation (Kasper, 1996). Using these tools, consumers might reduce their effort and might improve the performance of the decision. 

Häubl and Trifts (2000) indentify two interactive decision aids in their paper. The first one they advanced is the Recommendation Agent. Based on the information provided by the shopper regarding his/her own preference or information about his/her personality or based on their past behaviour, an Recommendation Agent give a online customer a recommendation on what to buy (product-brokering) or who to buy from (merchant-brokering). So the Recommendation Agent evaluate the alternatives based on the information provided by the customer and this results in a recommendation in the form of a consideration set (Maes et al., 1999; Ansari et al., 2000).

An example of the second decision aid discussed in the mentioned article is the Dutch website ‘www.autotrack.nl’. Here you can compare all the characteristics of cars to each other like price, format, fuel consumption and many others in a diagram. At on side of the axes there are the different types of the product, for example for the product car the products Audi A4, Audi A5 and BMW X5. The other axes describe the attributes or characteristics of the types, as said before the price, format and fuel consumption. In this way a consumer can easily compare the pro’s and cons of a car before they decide to purchase it. This kind of decision aids we call Comparison Matrixs.

The papers of Maes et al. (1999), Ansari et al. (2000) and Komiak and Benbasat (2004) are making a distinguish between several kinds of Recommendation agents. 

a. The constraint-satisfaction Recommendation Agent.

This type of recommendation agent seeks the alternatives which meets all the constraints given up by the shopper. He filters all the alternatives out within a given domain after a customer specifies constraint on product features. These Recommendation Agents then returns a list of alternatives which meets all the ‘hard-constraints’ given by the shopper. Above that, the list of recommendations is ordered by how well the alternatives satisfy the shopper’s ‘soft-constraints’, with the best one on top. A example of this type of recommendation agent we could find on the website of Dell: www.Dell.com.

b. The collaborative-filtering Recommendation Agent.

The collaborative-filtering Recommendation Agent involves very large datasets. Namely, the agent documents the opinions of people, sometimes experts on that given area, to generate product recommendations. He compares the customers rating with those of other customers and identifies customers with similar tastes. Then this type of recommendation agent recommends these customer (a) product(s) which others in the database with the same taste rate high, but isn’t rated by the customer itself. The website www.amazon.com is using this agent. Practically you see on that website the recommendation in the form the product you viewed and next to that a set of products with above the text ‘customers who viewed this also viewed’, or similar kind of recommendations like ‘Customers who bought items in your recent history also bought’.
c. The need-based expert-driven Recommendation Agent.

The need-based expert-driven recommendation agent indentifies the needs of a customer and then recommend an alternative or product that meets that needs. The system interprets the customer’s information and this results, trough a set of rules, in a product configuration. It is not needed for a customer to have product expertise, because this kind of recommendation agent can uncover individual customer’s needs. So practically these recommendation agents ask for the intended use of a product and then it is going to search with its product expertise for a product with the features and capabilities preferred by that particular customer.

2.4. Place of the decision aids in the consumer buying-decision process
It seems to be clear that the decision aids are basically made to assist customers in the second stage of the buying-decision process, namely the search for product information. In this stage a customer first screen a large set of relevant products without analyzing them in great dept. After this screening the customer wants to evaluate a set of products, which are worth for considering, in more dept. This set of products we call the consideration set. Those alternatives in the set will be analyzed among (important) attributes before making a purchase decision. The recommendation agent is mainly valuable in the first initial large screening of available products. Based on the information provided, the recommendation agent recommends a set of products that are likely to be attractive for that consumer. The Comparison Matrix can be used to assist the consumer in making in dept comparisons between the products of the consideration set (Häubl and Trifts, 2000).

Both decision aids can also be valuable in other stages. Above all the collaborative-filtering recommendation agent can be useful in the first stage of the process. These kinds of agents respond to serendipitous finds. But it is not inconceivable that the decisions aids may be handy in other phases during the buying-decision process.
Chapter 3: The effect of a recommendation agent on decision quality.
3.1 Introduction
As mentioned in ‘Chapter 2’, since the advent of the internet, last two decades, consumers are confronted with an overload of purchase information. Recommendation Agents became more and more important as a solution for this overload. However, very little is known about how consumers make purchase decisions in such a setting and how they react on a Recommendation Agent. Due to this, there became a growing interest in researching this phenomenon. 

In this chapter the most important effect, in my view, of a Recommendation Agent on a consumer, will be discussed by three related studies. The effect itself will come up later in this thesis by linking that effect to another theory. The mentioned outcome is the ‘decision quality’ of a purchase decision of a shopper. After all the main goal of a Recommendation Agent is to make purchase decisions easier or/and improve these decisions. 

3.2 Häubl and Trifts
Häubl and Trifts (2000) did a great research to the effects of interactive decision aids (‘Recommendation Agents and Comparison matrix’) on human decision making. In the article they examined some hypothesis for both decision aids by a controlled experiment. They suggest in their hypothesis’ that the interactive tools may have strong favourable effects on both the quality and the efficiency of purchase decisions. In other words, shoppers can make much better decisions while expanding substantially less effort. The principle is that decision aids can perform resource-intensive, but standardizable, information processing tasks, something which is hard for human beings. After all, human decision makers are good in selecting variables that are relevant in the decision process, but weak at integrating and retaining large amount of information. 

Häubl and Trifts (2000) have tested twelve hypotheses in their paper. If we make a distinguish between the hypotheses we can come to three general aspects: information search, consideration sets and decision quality. Since this thesis is about Recommendation Agents and decision quality, we only discuss the three hypotheses which cover that. 

The manipulated Recommendation Agent is a mix between a constraint-satisfaction Recommendation Agent and a need-based expert-driven Recommendation Agent since the Recommendation Agent makes use of attribute important rates and minimum acceptance attribute levels.

‘Decision quality’ is a nice concept, but how can we measure such a concept. Häubl and Trifts (2000) used both objective and subjective indicators to measure decision quality. The indicators are translated in the three hypotheses:

1.
Use of the Recommendation Agent leads to an increased probability of a non-dominated alternative being selected for purchase.
  
The first indicator is an objective one. A dominated alternative is an alternative that is dominated by another possible substitution. This means that the other possible alternative (non-dominated one) doesn’t have features that are objectively less good then the dominated one. So the dominated product is in a rational view a bad potential purchase. This indicates the fact that an increased probability of a non-dominated alternative indicates that the decision quality is better than before.                                
2.
Use of the Recommendation Agent leads to a reduced probability of switching to another alternative (after making the initial purchase decision).
      
The second measuring method of decision quality is also an objective one. It investigates whether a shopper would change his mind after the purchase decision when he used a Recommendation Agent to make that choice. If a shopper switches to another option then this will indicate that he was unhappy with his initial decision.
3.
Use of the Recommendation Agent leads to a higher degree of confidence in purchase decisions.
By letting the shoppers rank their confidence in their purchases on a 10-point Likert scale, the researchers could test if the confidence is significant better by using a Recommendation Agent. In this way this indicator is the only subjective one of the three indicators.
The test was conducted by letting the shoppers buy two products, a stereo system and a backpacking tent, in an online store with a Recommendation Agent and without. In each of these two product categories the shoppers could choose within 54 alternatives (9 models for each of the 6 brands). For each product category six non-dominated alternatives were constructed, one for each brand. They did dominate all the other models. 

Below we will discuss the results of the tests of the three hypotheses.                                    

Ad 1. According to the research about 93% of the shoppers purchased a non-dominated alternative when the Recommendation Agent was used, and about 65% when it was not used. This result is highly significant (p<0.001) and supports the first hypothesis.
Ad 2. In the post purchase period, shoppers are able to switch to another alternative. When the initial purchase was done with the Recommendation Agent conditions, only 20% switched, while among 60% of the shoppers switched who did not use the Recommendation Agent. This effect is also highly significant (p<0.001) and supports strongly the second mentioned hypothesis.

Ad 3. The last subjective measure also gave a significant effect, but not as strong as the two objective measures above (p<0.05). The question to customer’s confidence in his choice results in a mean of 6.71 on a scale from 1 to 10 with the Recommendation Agent and 6.41 without.

In sum, the three tested hypotheses who are indicators for decision quality all gave a significant result. So, this research proves that the use of a Recommendation Agent have favourable effects on the decision quality of a purchase.

3.3 Lynch and Ariely

Lynch and Ariely (2000) did research on the effect of lowering search costs for price information and quality information due to electronic shopping on the shopper’s behaviour. The effect of the use of electronic shopping on the consumer price sensitivity is the main issue of the paper. Besides this, the effect of an electronic shopping system on customer welfare is also taken into consideration.

According to the paper, electronic shopping systems, like a Recommendation Agent, may improve consumer welfare in several ways:

· Consumers are likely to value the reduced shopping effort. So, they enjoyed the shopping experience more because it costs them less effort.

· Helping customers to better match product to personal taste will improve decision quality.

· It’s likely that shoppers value the transparency as a result of the electronic shopping. 

The research is done with 72 students who participated in a test of an electronic shopping system which is similar to www.wine.com, more or less a constraint-satisfaction Recommendation Agent, but with components of a Comparison Matrix. 

At the end of the shopping phase of the study, the students had to indicate how enjoyable the shopping experience had been for them on a 100-point scale. Above that, after completing the whole computer shopping phase (a test where the researchers have measured mainly the price sensitivity of a shopper) the respondents have to proceed to the wine tasting task. 

With this test the researcher could discover how successfully consumers choose their wines, as measured by their rated likings for wines purchased and those which were not purchased. The local wine expert chooses the wines for the wine-tasting test. The researchers hoped that this approach would lead to maximization of the number of consumers who purchased at least some of the wines including in the wine-tasting. The students have to rate the wines on a scale from 0 (poor) to 10 (excellent) for wines. Because some wines are purchased and some are not, the mean liking for both wines can be computed.

As expected the researchers found that customers’ liking for the shopping experience increased as they lowered search costs (Table 2.1). At transparency ‘0’ all the search costs are high (search for quality, price and the store comparability) and at transparency ‘3’, all the search costs are low. A regression of the dummie variable transparency (0-3) with as independent variable shopping enjoyment shows that transparency is highly significant (p<0.0001). Each incremental component of transparency added an average of 12.4 units on a 100-point liking-scale.

Table 3.1: Shopping Enjoyment as a Function of “Transparency” of  Shopping Environment.
[image: image4.emf]
The results of the wine tasting test are regressed through the researchers for the purchased brands with as dependent variables ‘price usability’, ‘quality usability’ and ‘store comparability’ (Table 2.2). It is assumed that when the quality transparency was higher that the consumers would make better choices, so like their purchased wines more. The results showed indeed an effect for ‘quality usability’ and ‘store comparability’ but there was no effect for ‘price usability’. However a significant effect (p<0.003) is found, where every improvement of quality transparency will lead to an increase of 0.64 of a scale point on a 10-point scale. We can conclude from the latter that the information systems that are more complete and informative will elicit higher ratings.

Table 3.2: Taste Test Liking for Wine as a Function of Quality Transparency (Quality Usability and Store Comparability Dummies) and Price Usability.
[image: image5.emf]
Furthermore, they found that the shoppers would be more likely to be retained when asked two months later to continue using the same wine-shopping interface to buy wines from home when they used the Recommendation Agent. The regression where retention is regressed on transparency let see that for every added element of transparency the retention probability increases with 17.4%.

Table 3.3: Retention as a Function of Interface Transparency (Sum of Dummies for Price Usability, Quality Usability, and Store Comparability).
[image: image6.emf]
In conclusion, the three indicators (shopping experience, taste test and retention) of customer welfare all indicated a positive effect of the use of an electronic tool on customer welfare, as the researchers have assumed.
3.4 Swaminanthan

Swaminanthan (2003) has built further on the work of Häubl and Trifts (2000) and Lynch and Ariely (2000). In her paper she examined the role of customer characteristics and product category characteristics on customer behaviour by using Recommendation Agents. Her goal was to identify characteristics of customers and product categories where the impact of a Recommendation Agent is greater on customer behaviour. An understanding in this field could give marketers useful insights in how interactive decisions aids influence different types of customers and product categories. More specific, Swaminanthan has examined how product complexity, perceived risk and customer category knowledge play a role in the impact of a Recommendation Agent. She considered in three different hypothesis that the impact of the Recommendation Agent on decision quality is likely to be greater in complex categories, that is, categories characterized by a large number of alternatives or attributes, would be greater in when the perceived risk associated with purchasing a product is greater and when the consumer has a higher level of category knowledge than when a consumer has a lower level of knowledge.

In the experiment decision quality was of course the dependent variable. Consistent with Häubl and Trifts (2000) in this study decision quality is measured by whether or not a non-dominated alternative was purchased by the consumer. 

The independent variables were product category risk, product complexity and category knowledge and Recommendation Agent. Category risk was manipulated by choosing backpacking tents as the higher risk category and power toothbrushes as the lower risk one since power toothbrushes are less expensive, so less financial risk. Furthermore, product complexity was manipulated by different numbers of alternatives in a category and different attributes to describe a category. Thirdly, category knowledge is measured by using two        7-item scales administered at the end of the study. 

The last independent variable Recommendation Agent was manipulated by incorporating a Recommendation Agent into a website. Of course this variable is the relevant variable for this thesis. 

The Recommendation Agent first asks the shopper to select the three most important attributes out of a list and rank them. Furthermore, they were asked to identify the total number of product alternatives within the category for which they wanted to view information. In addition, the shoppers get a list on their screen with the alternatives that were selected in descending order of performance (according to the selected important attributes). All the attributes were shown for these opportunities excepting two attributes. After this first screening the customers were asked for which opportunities they want to see more information. At this point the customer got the opportunity to purchase or to return to the first screen. Following that, the shoppers were confronted with a survey meant to discover the background of the shopper to get a measurement for the independent variable category knowledge.

From the above information it can be concluded that the used Recommendation Agent is a need-based expert-driven Recommendation Agent since he asked the customers to rank the attributes. 

The results of the three hypotheses will be discussed below, where only the relevant issues regarding this research come to topic. This is off course the impact of a Recommendation Agent on the decision quality in the different situations.

1. The results show that 55% of the customers without a Recommendation Agent in the high complex product category choose for a non-dominated alternative and 65% of the customers with a Recommendation Agent go for the same alternative. It seems that the product quality is improved. However in the low complex product category it looks like there is no improve in decision quality with or without Recommendation Agent.

Table 3.4: Product complexity as a moderator of Recommendation Agent influence on decision quality.
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2. The difference between a purchase with and without a Recommendation Agent gives in both risk categories, low and high, another direction. As assumed in the high risk category the decision quality improves with a Recommendation Agent, since 65% of the shoppers choose a non-dominated alternative without a Recommendation Agent and 85% with one. In the low risk category, however, it looks like shoppers make better decisions without a Recommendation Agent since 65% choose a non-dominated alternative without a Recommendation Agent and 45% choose a non-dominated alternative with a Recommendation Agent. This is not expected. 

Table 3.5: Category risk as a moderator of Recommendation Agent influence on decision quality.
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3. For both a full set of alternatives and a reduced set of alternatives we don’t see a significant change in the decision quality when the shopper uses a Recommendation Agent and when not. This is not as expected.

Table 3.5 and 3.6: The moderating role of number of alternatives (left) and number of attributes (right)_on Recommendation Agent influence on decision quality.
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For the full set of attributes situation we see a slightly improvement in decision quality when a Recommendation Agent is used. However, for the reduced set of attributes situation we see a slightly decline in the decision quality when they use a Recommendation Agent. 

From the results above we can conclude that not all the results were as expected, namely an improvement in decision quality when the Recommendation Agent is used. However some results show an improvement in decision quality by using the Recommendation Agent.

3.4 Conclusion

In this paragraph the three related studies discussed above will be compared on several aspects in order to outline a clarifying view.
Type of Recommendation Agent:
Of course every Recommendation Agent works somewhat different and has another set of rules in their system. However as mentioned in the first chapter of this research, we can make a distinction between three kinds of Recommendation Agents and beside that a Comparison Matrix is also an often used decision tool. If we look to the three articles, we can conclude that all the Recommendation Agents are slightly different. As far as can be concluded from the articles you have the Recommendation Agent that is mainly a need-based expert driven Recommendation Agent or it’s a mainly constraint-satisfaction Recommendation Agent. 
Way of measuring decision quality:
In the paper of Häubl and Trifts decision quality is measured by three indicators: probability of a non-dominated alternative, probability of switching to another alternative and the degree of confidence.

Lynch and Ariely have used also three indicators: the rate of enjoyment of the shopping experience, ling rates and the retention probability.

Swaminanthan used only one indicator and this is one of the indicators of Häubl and Trifts: probability of a non-dominated alternative.
Products:
Häubl and Trifts uses as purchasable product in their survey backpack tents and stereo systems, Lynch and Ariely make use of wine and Swaminanthan make use of backtents and power toothbrushes. So the products, excepting the backpents, differ. 
Outcomes:

The expected result is that the use of a Recommendation Agent leads to an improvement of the decision quality of a shopper. The papers of Häubl and Trifts and Lynch and Ariely confirmed this assumption. The results of the paper of Swaminanthan are not so unambiguous. 

Despite the differences between the articles mentioned above, it can be concluded from all three articles that generally a Recommendation Agent leads to an improvement of the decision quality. For some sort of product or consumer, the affect can be different.

Chapter 4: The reaction of customers on a difficult purchase decision.
4.1 Introduction
In the past entrepreneurs were mainly production orientated. This means that these firms thought in the way of ‘if we built it, they (the consumers) will come’. Marketing is not a big issue in these firms and the consumer’s needs are not taking into account when making company decisions. These type of firms are typically successful when demands exceeds supply. Later on, more and more firms became sales orientated (‘selling what we make’) or market orientated (‘make what we can sell’). Insights in customer behaviour became very important. 
‘A case of point was described by Thomas Schelling, who had decided to buy an encyclopaedia for his children. In the bookstore he discovered that there were two encyclopaedias available, contrary to his expectation. Both would have been satisfactory, but he bought neither.’ 
In this chapter we will take a look on the reaction of customers on a difficult purchase decision (a decision between alternatives with much choice conflict) and the reaction on a decision between many alternatives. Furthermore theories around this will be connected to Recommendation Agents. In the last paragraphs I will make some forecasts in the form of three  hypothesis’ with these theories as a basis.
4.2 Traditional decision making 
As mentioned in the introduction of this chapter, nowadays it is very important to know how human beings make decisions. Consumers often face situations that require choosing among several alternatives. The traditional view in science is that a individual can predict the net attractiveness of each of the outcomes (Festinger, 1963). According to the rational theory of choice, uncertainty plays no role and it assumes that the vector of attributes is reduced to a measurement or value of desires: ‘utility’. This theory assumes that preferences are ‘complete’ and that ‘information processes’ are costless. The alternative with the highest utility will be chosen (Dhar, 1997). 
4.3 The effect of choice conflict on consumer behaviour
4.3.1 Choice conflict

The traditional theory of the last paragraph sounds well, but practically a choice between desirable alternatives can be difficult. This because in reality information about all possible alternatives is unavailable or is simply impossible to process for a human being. So that a consumer can’t predict all his ‘utilities’ for the available options. Contrary to the rational theory of choice, the latter can be the cause for delaying a decision. 

Since there are no restrictions on time for  purchase decisions, consumers have usually the option of not choosing. A reason could be that the decision maker wants to seek for more information or search for new alternatives. Besides this, customers can’t absorb all the information for all alternatives, in light of cognitive limitations and search costs, and translate this information in a utility for each alternative: preferences are not ‘complete’. Thus in practise, customer often arrives at decisions not with well-established and clearly ranked preferences. In some situations one’s choice is narrowed to a few attractive alternatives, and he is not knowing which of these alternatives is most preferred. Such situation may result in indecision and tendency to avoid commitment. In marketing literature we called such situations, decisions between alternatives with (high) conflict. According to Tversky & Shafir (1992) the concept ‘choice conflict’ doesn’t have a formal definition and there is not a generally accepted procedure for measuring conflict.  In this thesis we define a situation of choice conflict as a situation where a individual can choose between two or more alternatives, where none of the alternatives is clearly superior, but just equally attractive such that the decider doesn’t know what is the best choice.
Figure 4.1: Four alternatives vary on two attributes
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Figure 3.1 above illustrates the phenomenon on a proper way. Four alternatives are graphed that vary on two quantitative attributes. Assume that the attributes are labelled so that higher values are preferred to lower values. Under this conditions, the choice between x and x1 and the choice between y and y1 involve no conflict, because x and y have higher values for attribute 1 and for attribute 2 and for that reason x dominates x1 and y dominates y2. In contrast, the decision between x and y and between x1 and y1 does involve conflict, because the x’s perform better on the first attribute and y’s on the second. 

According to Scholnick and Wing (1988) it may create feelings of confusion leading to a reluctance to commit to an action, when a decision situation offers many equally acceptable alternatives, in other words alternatives with high conflict, and none that can be easily be verified as the best. In the next subparagraphs, we will report some more research of the effect of choice conflict on customer behaviour. 
4.3.2 Tversky and Shafir

Tversky and Shafir (1992) did more research to the effect of choice conflict among available alternatives on the decision to search for additional options. They confronted the respondents with pairs of options, such as bets, which vary on pay-off and probability of winning, or students apartments, which vary on prize and distance from the university. The subjects could choose one of the two option or request an additional option, at some costs, each trial. According to value maximization, the decision maker should choice the additional option if its expected value exceeds that of the best alternative currently available. Imagine the example of figure 3.1, with the alternative x, x1, y and y2 and imagine the additional alternative s. According to the value maximization, the percentage who choose for the additional alternative s, cannot be greater in the conflict situation (decision between x and y), than in the dominance condition (decision between x and x1 or y and y1), because preferences are completed. Besides this the best option in the conflict situation is a least as good the best option in the dominance condition. Thus, there is no reason to expect  that the added option would be better in the conflict situation. In contrast, Tversky and Shafir predicted that’s more likely to request an additional alternative in the conflict than in the dominance situation. 
As mentioned above, respondents were confronted random with four different pairs of gambles or apartments (x,y), (x1, y1), (x, x1) and (y, y1). Similar to the example above, the decision between x and y and between x1 and y1involve conflict and the decision between x and x1 and the between y and y1 involve no conflict (dominance). 

Table 4.1:  Percentage of responses seeking an added alternative (s) under dominance and under conflict.
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Gambles 28 32 46 64
Apartments 48 53 62 85





Table 3.1 summarizes the results of the survey. We can concluded that the difficulty among the options under considerations have impact on the probability of people that seeks for an additional alternative. The table shows quite clear that in the conflict situation a lot more people choice the option s than in the dominance situations. This implies that when choice involves conflict, people are more likely to seek a new option then when the choice is easy.

4.3.3 Dhar

Dhar (1997) did research to this phenomenon by enlarging a single option choice set by introducing a second alternative. He tested the two hypothesis’ below:
H1:
‘The preference for a no choice option increases with the introduction of a new alternative that is relatively equal in overall attractiveness’.

H2:
‘The preference for a no choice option decreases with the introduction of a new alternative that is clearly inferior in overall attractiveness.’ 

Dhar enlarged this single choice set with a new option which is equally attractive or with an inferior option. The equally attractive option could be split in two sort, one which differ on four attributes (high number of trade-offs) and one which differ only on two attributes (low number of trade-offs).
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STUDY 1: THE DISTRIBUTION OF PURCHASE AND NO-CHOICE
RESPONSE IN DIFFERENT CHOICE SETS

Adding a second alterative

Number of trade-offs

Single
alternative High Low Inferior
Product category (n = 45) (n = 58) (n = 48) (n = 48)
Bookshelf speakers:
Purchase (%) 62 50° 52° 69
Need for more information (%) 25 8 12 17
Search for other brands (%) 13 42 36 12
Answering machine:
Purchase (%) 58 457 420 I
Need for more information (%) 7 5 7 2
Search for other brands (%) 35 49 51 19
Laptop computer:
Purchase (%) 58 52 50 70*
Need for more information (%) 9 11 8 9
Search for other brands (%) 32 k14 42 21
Electric shaver:
Purchase (%) 58 48 44 74+
Need for more information (%) 9 7 12 4
Search for other brands (%) 33 45 44 21

Note.—The chi-square value is for the comparison of purchase response between the single alternative case
with the modified choice context.

“The chi-square is significant at the .10 level.

“The chi-square is significant at the .05 level.



Table 4.2: The distribution of purchase and no-choice response in different choice sets.
As you can see in table 1, 62% of the consumers who looked for a bookshelf speaker purchased one and the rest, 38%, choose for the no-choice option (need for more information or search for other brands). When the researcher added an equally attractive alternative, the proportion who choose the no-choice option increased by approximately 10%. The percentage of subjects who deferred choice, decreased by approximately 10% when a second inferior alternative was added to the choice set. The other product categories gave more or less the same results and the results are significant.

Dhar did together with Nowlis (1999) another relevant research in this area. This research has not only the focus of conflict on choice deferral, but enlarged it’s set with the influence of time pressure. However this results of this survey underline Dhar’s survey, because they found that consumers are more likely to select the no-choice option when conflict is high, than in a situation where conflict is low. In the high conflict situation both alternatives are attractive and in the low conflict situation, there is one alternative superior. 

4.4 The effect of more choice on consumer behaviour
According to former marketing and psychological research, but also to common supposition in the modern society, more choice between products seems to be positive. Anyhow humans have the ability to manage the alternatives and the desire for choice is unlimited. 
Likewise a study of Cordova and Lepper (1996) where participants who can choose between several options in a educational game reported that they like the chosen game significantly more than those in the no-choice condition.
Although choice overload may still be seen as desirable, it may also prove unexpectedly demotivating at the end. Can people have difficulty with managing complex choices? As we saw in the paragraphs before, research of inter alia Dhar (1997) has showed that if attractiveness of alternatives rises, individuals experience conflict and as a result tend to defer decision, search for new alternatives, choose the default option or simply opt not to choose. 
Besides the above, according to consumer research people tend to consider fewer choices and to process less information available regarding their choices when both the number of options and the information about it increases (Hauser & Wernerfelt, 1990).  
Lepper and Iyengar (2000) did research to the affect of more alternatives of choice on consumer behaviour. Is it for example true that an icecreamseller will sell more icecream if he offers thirty flavours instead of five flavours? 
The researchers tested in three empirical studies the just mentioned normal assumption ‘the more choices the better’. In the first study they compared a situation in which a grocery store offers a limited (6) selection of different flavours of jam and a situation with an extensive (24) selection of flavours. The initial attraction to the tasting stand and their following purchasing behaviour were the depended measures.
The taste stand was set up on two comparable Saturdays in the grocery store. The types and brands of jams were carefully selected, in order that the outcomes of the test were plausible. For example, the researcher have to keep in mind that they don’t use the six most popular tasted in the limited selection of jams or take into account the different types of packaging, before the survey was conducted to find out the most popular jams.
The consumer could taste as many jams as they wanted and they get a coupon for a one dollar discount with the purchase of the jams. The results show that 60% of the customers who passed the extensive-selection display of jams actually stopped at the booth. In contrast, only 40% of the customers who passed the limited-selection display stopped. We can conclude from the latter that customers who passed the extensive-selection display are more attracted to the stand than customers who encountered the limited-selection display.
The question that now arises is the fact whether or not the initial attractiveness of the extensive choice is also reflected in the purchasing behaviour. Incinerating this is clearly not the case. Only 2% of the consumers in the extensive-choice condition purchase a jar of jam and in contrast no less than 30% of the consumers in the limited condition bought a jar of jam. It can be concluded from this survey that consumers are more likely to buy a jar of jam when the set of alternatives is limited, although the initial attractiveness was not as high as the extensive choice situation. Having too much choice seems nonetheless to have held back their later motivation to buy.
In the second study they compared essays of students. In contrast to study one, the participants were not aware of any options beyond those in the limited-choice set in order that they can’t imagine that the limited options were more special. This could be a limitation of the first study. Furthermore, they could spend as much time as they wanted in perusing their choices. Although the participants in the first study also had the freedom to taste as many flavours they wanted, time constraints and social pressure may have prevented them to taste as many flavours as possible. These constraints are taken away in the second study.
One group of students got six potential essay topics and one group got thirty options on which they could choice to write. The topics were comparable in difficulty. The students were told that their performance on this extra credit assignment would have no impact on their class grades. 
The intrinsic motivation was measured by comparing the percentage of students who completed the assignment across the two conditions. Besides this, the quality of the essays written in each condition was measured on a 10-point scale, which ranged from poor to excellent.
Did the number of choices provided on the instruction sheet actually influence the percentage of students who completed the assignment? The assignment was done by 65% of the students. Of the 70 students who were confronted with the limited-condition, 74% completed the assignment, where only 60% in the extended situation completed the assignment. In addition, the condition has a significant effect (p<0.05). It can be concluded that the willingness to write an essay is greater when a limited choice is offered.
Does this willingness to write an essay also reflected in the quality of these essays? Quality was measured by ‘condition’ and ‘form’. The students assigned to the limited-choice option performed slightly better (average of 8.13) than those who assigned to the extensive-choice option (average of 7.79) on ‘condition’. However, the difference is significant. A similar effect was found on ‘form’. Because of these two effects where correlated, the researchers tested also the overall grade. Student in the limited-choice option scored overall higher (average of 8.09) than students in the extensive-choice option (average of 7.69).
These findings confirm the findings founded in study 1. People who were confronted with a extensive-choice condition are initially maybe more appealing but later on it is more likely that the intrinsic motivation is hampered. An explanation for this could be that people confronted with the limited set use rational optimization for deciding and by contrast people confronted with an extensive-choice context make a trade-off between effort and accuracy. Consequently, they stop when they find an acceptable choice rather than seek further for the optimal choice. Therefore, people who encounter extensive choices are more likely to make a less informed decision and should be more likely to opt for a default option. Also their inability to invest time and effort in seeking for the best choice, could lead to uncertainty and consequently heighten their experience of regret with the chosen option. The latter could influence the results.
For the third study, they compared different sets of chocolates. The participants are confronted with either a limited array (6) or an extensive array (30) of options and were asked to make a choice. Furthermore they build in a no-choice condition. Unlike the studies before, the participants were asked after their expectations of their choice. They indicated to which extend they are confident, are informed, are enjoyed, find it difficult and are frustrated in their choosing process. These are also the depended variables in the test. To compensate the respondents for their participation in the survey they could get after the survey 5 dollar or a box chocolates of 5 dollar. 
As assumed, the results shows that people who encountered with 30 option of chocolate spend on average significant more time in deciding, nearly 13 seconds. Whereas people in the limited-choice condition only need 6 seconds to choose. Furthermore people who were confronted with the extended array of chocolates feel that they had been given ‘too many’ options (p<0,0001), whereas people who encountered the limited array reported that the number of alternatives was ‘about right’.
Besides the above, the results don’t show evidence that people in the limited-choice condition tend to optimize and people who encountered the extensive array tend to satisfies. Participants’ confidence that they had chosen a satisfactory chocolate did not vary as a function of the number of chocolates displayed. Also they don’t found evidence for differences in how well informed the respondents are in the different conditions. Furthermore, participants in the extensive condition find the decision making process more enjoyable but also more difficult and frustrating. Another important analyse from this study is that people who encountered the 6 chocolate option condition are significant more satisfied (average of 6.28)  than people in the extended array (average of 5.46). 
The last finding of study 3 is that 48% of the participants in the limited choice condition choose chocolates as compensation. This is significantly more than those in the extended condition (12%). So people in encountered with a limited array were considerately more likely to choose chocolates rather than money as compensation for their participation.
From the three studies we can conclude that participants bought more jams, wrote better essays, are more satisfied with their choice of chocolates and choose more for chocolates as compensation as there were confronted with a limited choice condition. So, more choice might appear desirable, but it may sometimes have detrimental consequences for human motivation.
4.5  Effect of choice conflict between recommendations 
In the current time, Recommendation Agents are very handy for shoppers to find a way in the incredible big offer of products on the World Wide Web. For (most) people it is a large investment to make a more profound decision and because there are so many options it might be useful to get the help of a Recommendation Agent. Moreover, the human ability has constraints in screening a large set of products. Consider the latter, we can conclude that Recommendation Agents will be a more and more important tool in the future.
However the experience learns that a large part of the shoppers don’t turn over to a purchase, after they get the results of the Recommendation Agent. It would be interesting for managers of these sites to find a solution for the dropout of shoppers in this phase of the purchase process. In this thesis we will try to find a solution.

According to the literature discussed in this chapter of Tversky and Shafir (1992) and Dhar (1997), the difficulty of a selection decision increases the likelihood of choice deferral. In other words when choice conflict arises between available alternatives, consumers tend to choice the ‘no-choice option’ and there is no purchase to establish.

We can apply the theory of this chapter on the recommendation set of the Recommendation Agents. The difference in attractiveness between the recommendations, let say a top five of alternatives with the highest utility for the shopper, are often relative small. So the reason for mentioned delay, could be that the difference in attractiveness between the alternatives offered in the top five of the recommendation is that small, that the decision became very difficult, in order that people delay to choice. 
A solution for this problem could be that a webshop, which make use of a Recommendation Agent, could sell more if the Recommendation Agent shifts to another way of recommending where he displayed besides the normal recommendation set also options with less conflict. This set of recommendations where the difference in attractiveness between the recommendations is enlarged shows the shopper the five best alternatives where option 2 to 4 are displayed in a smaller font. On the internet, managers could manipulate this normally with an extendible option. Beside the best five alternatives, the recommendation contains also the 10th, 15th and 20th alternative. These alternatives are displayed in same font size as the best and 5th alternative.  In these way consumers could see less choice conflict and as a result I suppose that they shall buy more. 

Besides these, the recommendation set is enlarged, so the theory of paragraph 4.4 of Inyengar & Lepper (2000) is also relevant. These researchers have shown that a larger decision set could led to an increase of decision default. 

So, the ‘new’ recommendation set leads according to the theory about choice conflict (including Dhar(1997)) to less decision default and according to the theory of Lepper & Iyengar (2000) to more decision default. Because of the expension of the recommendation set is only three alternatives (10th, 15th and 20th) I suppose that the negative effect on sales of a large set is not so big.

Considering the latter, I suppose in my first hypothesis that a Recommendation Agent, could sell more if the Recommendation Agent shifts to another way of recommending where he displayed besides the normal recommendation set also options with less conflict.

Furthermore, I want to research a recommendation set where the Recommendation Agent doesn’t show the five best alternatives, but only the best one, the 5th, 10th, 15th and 20th. The Recommendation Agent doesn’t indicate that these alternatives are really the five best one’s, but he only indicates that these five recommended alternatives are selected given the preferences of the shopper. The recommendation is in such a situation basically unfair, because the Recommendation Agent could give alternatives which fit better by the preferences. But consider the literature of Tversky and Shafir (1992) and Dhar (1997), we could sell more if we offer alternatives with less conflict.  However in my second hypothesis I predict that a webshop, which make use of a Recommendation Agent, will sell less if the Recommendation Agent shifts to another (unfair) way of recommending where he displayed options with less conflict. This because I think shoppers has indeed not all the knowledge about the available options, but enough knowledge to know that the given recommendation doesn’t give the best fitted options. Because of the latter I think the shoppers will search for other alternatives and choose for the no-choice option.

4.6 Effect of the change of the set of recommendations on decision quality
According to literature discussed in chapter 3, papers of Häubl and Trifts (2000), Lynch and Ariely (2000) and Swaminanthan (2003), the use of Recommendation Agents lead to an improvement of the decision quality of a shopper. In our context, it is important to know if a shift to another way of recommending, in order to increase purchase quantity, is not at the expense of the decision quality of a consumer. This is important to know for managers, because if the purchase quantity can indeed be increased by a shift in recommending, they want to know if that is accompanied by a decrease of decision quality of a consumer. On the long term they can maybe lost consumers through a decrease of decision quality.

So, I am very curious if a customer is more or less satisfied in the situation of a changed way of recommending or not? As seen in chapter 3 the use of a Recommendation Agent effects the decision quality generally positive. I suppose if we change the way of recommending in a way that the difference in attractiveness between the options is larger, customers have more confidence in their purchase (hypothesis 3). This because of the fact people sees more difference between the alternatives and in that way more the profits of the higher ranked option.

4.7 Hypothesis
Because of the latter, I have composed the following three hypotheses:
H1: Consumer buy more when we change the set of recommendations from a top five to a set where we show not only the five best alternatives, but also the 6th, 10th, 15th and 20th.

H2: Consumer buy less when we change the set of recommendations with the five best options to a set where we display a ‘unfair recommendation set’ with the best option and the 5th, 10th, 15th and 20th best option.

H3: Consumers are more confident with their choice when we change the set of recommendations from a top five to a set where we show not only the five best alternatives, but also the, 10th, 15th and 20th alternative, alternatives with less choice conflict.
So, the empirical section of the thesis will investigate what the influence of a different set of recommendations is on consumers’ behaviour. Does a site sell more if the site doesn’t recommend the five alternatives with the highest utility, but also the numbers number 10, 15 and 20. Above all choosing between the top 5 seems to be a difficult decision and because of the small difference in attractiveness, it could let to delay according to chapter 4. 

More specific this thesis will investigate the difference in purchase quantity and the difference in the decision quality between a situation in which the Recommendation Agent shows the five alternatives which are recommended as the best five with a situation in which the website recommends not (only)  the five highest ranked alternatives. 
4.8 Theoretical Framework0
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Chapter 5: Methodology.
5.1 Introduction

In the before chapter, chapter 4, the three hypotheses are introduced and substantiated. In this chapter we will explain how we have tested these hypotheses and which statistical method we will use.
5.2 Survey
The required data for testing the hypotheses were gathered through a questionnaire. In this paragraph the concept of the questionnaire and the line of thought behind the questions will be discussed.
5.2.1 The survey generally

I have simulated a situation where a respondent is supposed to be looking for a subscription for a phone and a television. So the respondents were asked to imagine that they were thinking of making a purchase in those two product categories. I have chosen for two products in stead of one, because of the reliability. If both products give the same results, this could be a sign that the conclusions are relevant for (almost) every product category.

The simulated purchase situation is further on as follows. Because the respondent doesn’t know the path through the enormous amount of subscriptions and televisions, he is using a Recommendation Agent. Furthermore the preferences of the respondent (for every respondent the same) are given for three features of the two products. 

After the introduction, where the situation is described, the respondent is confronted with a simulated recommendation, where the fictive Recommendation Agent has taken the preferences into account. The given alternatives of the recommendation are specified with the three features and the price of the product. 

However, there are three different questionnaires. The questionnaires only differ on the given recommendation set and not in the products (subscription for a phone and television) and not in the preferences. The three recommendation sets are:
1. A commonly fair recommendation set, where we show only the top five alternatives. These five alternatives have a high level of choice conflict.

2. A fair recommendation set, where we enlarged the first recommendation set, with the 10th, 15th and 20th alternative. Trough this, the set is enlarged which could affect the sales negative, but the customer also sees less choice conflict what could affect the sales positive.

3. An unfair recommendation set, where the respondents got a recommendation set existing of alternative 1, 5, 10, 15 and 20. The respondent is only told that the alternatives are selected through the Recommendation Agent for him and is not told that these are the best or the complete opposite.

After the simulation of a potential buying situation and a recommendation set, the respondent has to give an answer to five questions for every product. The questions are the same for both. A copy of the questionnaire is attached as Appendix A. 

The data were collected by an online survey. Subjects were random selected in my network or at the university. The table below shows the quantity of the subjects, the gender, the age category and level of education for every condition of the questionnaire. No participants participated in more than one manipulated situation.  

Tables 5.1 until 5.3: Population of the questionnaire.

	Number of participants for every condition of the questionnaire, differentiated to gender.
	Man
	Woman

	Condition 1
	29
	31

	Condition 2
	27
	28

	Condition 3
	29
	35


	Number of participants for every condition of the questionnaire, differentiated to the age category.
	0-15 years
	16-25
	26-35
	36-50
	50+

	Condition 1
	0
	23
	20
	8
	9

	Condition 2
	0
	19
	21
	9
	6

	Condition 3
	0
	25
	22
	7
	10


	Number of participants for every condition of the questionnaire, differentiated to the level of Dutch education.
	Basis-

school
	Mavo/

Havo
	Mbo/

Vwo
	Hbo
	Wo

	Condition 1
	3
	6
	14
	27
	10

	Condition 2
	3
	6
	10
	17
	19

	Condition 3
	0
	9
	9
	26
	20


5.2.2 The questions
Firstly, in order to test hypothesis 1, but also a relevant question to test hypothesis 2, respondents had to make a choice between the given alternatives of the recommendation, but they could also choose the no-choice option. Through this question, we could discover, or we have at least a benchmark, if a consumer is less in doubt about his purchase if he got shown a larger recommendation set with less choice-conflict. Above that, we could compare the results of the normal recommendation (1), the top five, with the results of the unfair recommendation (3). If the results indicate that more consumers prefer the no-choice option when they got an unfair recommendation set presented, we could conclude that this is because consumers recognize the unfair recommendation.

After they make a choice between the alternatives or opt not to choose a recommended alternative, the subject has to indicate the difficulty of the decision based on a 10-point Likert skill. With the answers on this question, we could control the level of choice-conflict between the recommendations. If the choice between the alternatives in the second recommendation set is really experienced as less difficult, we could conclude that this is because of the enlarged set with alternatives with less conflict. Furthermore, respondents have to indicate their confidence in the Recommendation Agent on a 10-point Likert skill, in order to indicate if people really trust the unfair recommendation set. 

Besides the latter, respondents who choose an alternative, have to indicate their confidence on a 10-point Likert skill about their decision. Through a comparison between the indications of the groups of the different versions, we could test hypothesis 3. Lastly, the subjects who opt not to choose could give the reason why. This could give us a better understanding.
5.3. Methodology

What I’m trying to do in my research is to look at differences between the reactions of groups of people in different situations. More specific, we are looking through this experimental research for different reactions of the respondents in the different recommendation sets situations in order to make causal interferences. We can do this by comparing the means.

First of all, as we mentioned earlier, no participants have participated in more than one manipulated situation. So a participant filled in the questionnaire where he got confronted with the commonly fair recommendation set (1) or with the enlarged fair recommendation set (2) or with the unfair recommendation set (3) and didn’t fill in two or three versions. In this way we eliminate practice effects and boredom effects (Andy Field, 2005). Practice effects are effects that arise after the fact that participants may perform differently in the second or third condition because of familiarity with the experimental situation and boredom effects are effects that arise after the fact that participants may perform differently in the second condition because they are tired or bored from having completed the first condition. Above all, eliminating the practice effect in the present case is crucial.

When we compare two means in two situations, we make a distinction between two types of variation. Differences in the answers created by a specific experimental manipulation are known as systematic variation and the differences created by unknown factors (confounding variables) as IQ, age, motivation and ability of the participants of both groups, are known as unsystematic variation. In the concerned situated, the questionnaires under the three conditions are responded through more than fifty subjects each. Through this numeral, we have tried to minimize the differences between the main characteristics groups and so the unsystematic variation. However, as you can see in table 5.1 until 5.3, there are some little differences in gender, age and education level.

We are logically only interested in the effect of the manipulation (the effect of a different recommendation set), so we are looking for the systematic variation. The role of statistics is to discover how much variation there is in performance, and then to work out how much of this is systematic and how much is unsystematic. The independent means t-test was designed to analyze these sorts of scenarios. The independent means t-test could look at differences between the overall means of two samples and compare them to the differences we would expect to get between the means of the two populations from which the samples come.

I have not chosen for the ANOVA-test, to compare means of several conditions (more then 2 and in case, we have three conditions, with three separate means) instead I choose the t-test. I made this choice, because of the reasoning, the ANOVA doesn’t show between which variables the differences occurs and because of the relatively low experiment wise error rate by three conditions.

Unlike the variables, where we ask for a rating on the 10-point Likert scale from the respondent, the variable where we ask for a choice between the recommended alternatives is a categorical variable, where we can’t compute directly the mean. Trying to calculate a mean of a categorical variable is completely meaningless. The Pearson’s chi-square test could be used to test whether there’s a relationship between two categorical variables. This test compares the frequencies we have observed in the three different conditions, to the frequencies you might expect.

Furthermore we want to see if there is a relationship between the interpretation of the respondents and the difficulty of the choice and the choice they make, so we have to calculate the logistic regression between these two questions of the questionnaire. 

Lastly, we also make use of qualitative research, in order to explain the open question of the questionnaire. This question is only answered by the respondents who preferred not to choose. 
Chapter 6: Analysis and results.
6.1 Introduction

In chapter 5, the empirical survey and the (statistical) methodology is described. In this chapter the hypotheses will be tested through the discussed methodologies.

6.2 Analysis and results 

In this paragraph the analysis will be done and the results will be discussed. Every subparagraph will work on another hypothesis or another relevant issue.
6.2.1 Choice difficulty

First of all we want to test if the consumers considered condition 2, the condition enlarged with a few options with less choice-conflict, really as less difficult. We suggest, in particular in hypothesis 1, that people pass more into a purchase in an easier choice set, a choice set involved with alternatives with less conflict, then in a situation with alternatives with high conflict. We have tried to imitate this by adding three alternatives with less choice conflict in condition 2. But the question is off course whether or not the respondents considered the recommendation set in the second condition really as a more easy decision? 
Table 6.1: Mean of the difficulty for the buying decision of the two products for every condition.
	
	Condition 1
	Condition 2
	Condition 3

	
	Subscription
	TV
	Subscription
	TV
	Subscription
	TV

	Mean of choosing difficulty 
	4,68
	5,07
	7,04
	7,36
	6,11
	6,05


In table 6.1, we have put the average values for choice difficulty side by side. As you can see the average values for condition 1 are around 2,3 point (difference between the values of condition 1 and 2), on a scale of 10, lower then for condition 2. It looks like the respondents considered the recommendation set in condition 1 indeed as more difficult, after all the lower the value, the more difficult the choice was for the respondent. So, it have to be noticed that, in this case, lower values mean more difficulty and higher values suggest a easier decision, since the 10 point likert scale has a range from 1 (very difficult decision) to 10 (very easy decision).
We have seen the differences in means, but we have to move on to analyze whether differences between groups means are statistically meaningful. In other words, are the differences in values significant? For this we use, as indicated in the last chapter, the independent t-test.

Table 6.2: Test summary. 
	

	
	Condition
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Difficulty Rate for subscriptions
	1
	60
	4.6833
	2.70274
	.34892

	
	2
	55
	7.0364
	1.83549
	.24750

	Difficulty rate for televisions
	1
	60
	5.0667
	2.60291
	.33603

	
	2
	55
	7.3636
	1.62576
	.21922


Table 6.3: Independent T-test for testing the means of difeculty of the two products of condition 1 and 2.
	

	
	
	t-test for Equality of Means

	
	
	t
	df
	Sig. (2-tailed)

	
	
	
	
	

	Difficulty Rate for subscriptions
	Equal variances assumed
	-5.412
	113
	.000

	
	Equal variances not assumed
	-5.500
	104.424
	.000

	Difficulty rate for televisions
	Equal variances assumed
	-5.616
	113
	.000

	
	Equal variances not assumed
	-5.725
	100.097
	.000


The resulting output of SPSS, table 6.3, shows us the main test statistics. The first thing to notice is that there are two rows containing values for the test: one row is labeled as ‘equal variances assumed’ and one row is labeled as ‘equal variances not assumed’. Leven’s test tests the hypothesis that the variances in the two groups are equal. Therefore, if Leven’s test is significant at p ≤ 0.05, then we can conclude that the null-hypothesis is incorrect and that the variances are significantly different. For both products, subscriptions and television, is the Levene’s test significant, and so we should read the test statistics in the row labeled as ‘equal variances not assumed’. 

Now we can move on and look at the t-test itself, to test whether or not the differences between the means of the two conditions was large enough and not a chance result. Because we expect that customers experience the second condition as easier, we need a one-tailed significance. We should divide the two-tailed probability value by 2. In case, the value is 0.00 for both products, so it stays 0.00, this indicates that the differences are significant.

From the latter we can conclude, as assumed, that on average, participants experienced condition 1 as more difficult than condition 2 for both products. The differences were for both products significant at p ≤ 0.05.
6.2.2 Hypothesis 1

H1: Consumer buys more when we change the set of recommendations from a top five (condition 1) to a set where we show not only the five best alternatives, but also the, 10th, 15th and 20th (condition 2), alternatives which less choice conflict.

This hypothesis will be tested through comparing the relative counts of people who made a choice between the alternatives and those who didn’t. 
Table 6.4: Percentage of respondents per condition who choice for an alternative and those who choose not to choose.
	
	Condition 1
	Condition 2
	Condition 3

	
	Subscription
	TV
	Subscription
	TV
	Subscription
	TV

	Choice
	71,7%
	80%
	98,2%
	98,2%
	81,3%
	79,7%

	No-Choice
	28,3%
	20%
	1,8%
	1,8%
	18,8%
	20,3%


Table 6.4 shows us that 71,7% of the respondents in condition 1 choose a recommended subscription and 80% of the participants choose a recommended television. This means logically that 28,3% of respondents seek further for another subscription and 20% of the respondents seek further for another television. This part of the participants doesn’t move on to make a direct purchase and actually choose the no-choice option.

In condition 2, 98,2% of the participants made a choice between the recommended alternatives and only 1,8 % didn’t. It seems that there is a big difference between the conditions. Almost every participant made a fictive buy in the second condition, while in the first condition a relatively big part of the respondents opt not to choose. The crosstab below shows us another insight into the data. 
Table 6.5: Crosstab for  the product subscriptions, condition 1 and 2.
	
	
	
	Condition

	
	
	
	1
	2
	Total

	Subscriptions 
	Choice
	Count
	43
	54
	97

	
	
	Expected Count
	50.6
	46.4
	97.0

	
	No-Choice
	Count
	17
	1
	18

	
	
	Expected Count
	9.4
	8.6
	18.0

	
	Total
	Count
	60
	55
	115

	
	
	Expected Count
	60.0
	55.0
	115.0


The crosstabs show how many respondents choose a recommended subscription and how many people chose not to choose in absolute terms in condition 1 and 2. Above this, it shows in the row expected count, the number of people which are expected to make a choice between the recommended subscriptions and the expected count of people who discard to choose when the choices would be equally distributed. We can see relative large differences between the counts and expected counts. This indicates a significant difference between the conditions.

Table 6.6: Chi-Square Test Subscriptions.
	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	15.281a
	1
	.000
	
	


The Pearson’s chi-square test examines whether there is an association between two categorical variables. In this case the type of recommendation (condition) and whether the respondents made a choice between the recommended alternatives or made the choice not to choose. The chi-square statistic tests whether the two variables are independent. If the significant value is small enough then we reject the hypothesis that the variables are independent and accept the hypothesis that they are in some way related. In this case the p-value is 0.00 and this is indeed smaller then 0.05. We can conclude that the variables are related. In other words, significant more people discard to choose a recommended subscription in condition 1.

Table 6.7: Crosstab for the product televisions, condition 1 and 2.
	
	
	
	Condition

	
	
	
	1
	2
	Total

	Televisions
	Choice
	Count
	48
	54
	102

	
	
	Expected Count
	53.2
	48.8
	102.0

	
	No-choice
	Count
	12
	1
	13

	
	
	Expected Count
	6.8
	6.2
	13.0

	
	Total
	Count
	60
	55
	115

	
	
	Expected Count
	60.0
	55.0
	115.0


Table 6.8: Chi-Square Test Televisions.
	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	9.461a
	1
	.002
	
	


In the crosstab for televisions we can also see relative large differences between the counts and expected counts. For this second product the variables are also related at P = 0,002. We can conclude that respondents in condition 2 are buying significant more recommended televisions and respondents in condition 1 suspend purchasing more.

Lastly, we will take a look at the distribution of choices. In the latter we have discussed the difference in distribution between the conditions with respect to the binary option ‘choice and no-choice’. In that case the choice consists of the cumulative count of respondents who choose an alternative (T, L, F, W, K, and in case of condition 2 J, E, S) and the no-choice is the option to seek further for other alternatives which participants could choose. Could we also find a difference between the internal distributions of the chosen alternatives? Table 6.9 shows us the relative counts.

Table 6.9: Distribution of choices between the alternatives  in the two conditions specified for the two products.
	
	Condition 1
	Condition 2

	
	Subscription
	TV
	Subscription
	TV

	Alternative 1 (T)
	18,3%
	28,3%
	49,1%
	49,1%

	Alternative 2 (L)
	13,3%
	13,3%
	16,4%
	18,2%

	Alternative 3 (F)
	20,0%
	21,7%
	12,7%
	18,2%

	Alternative 4 (W)
	13,3%
	10,0%
	3,6%
	3,6%

	Alternative 5 (K) 
	6,7%
	6,7%
	1,8%
	7,3%

	Alternative 10, 15, 20 (J, E, S)
	X
	X
	14,6%
	1,8%

	No - Choice
	28,3%
	20,0%
	1,8%
	1,8%


From the table, we could see that in condition 2 almost half of the participants choose alternative 1, while at the first condition the alternatives are more equally distributed among the five alternatives. Apparently, the customers follow the Recommendation Agent more in the second condition and choose more for the best recommended alternative. 

It is also remarkable that respectively 14,6% and 1,8% of the participants in condition 2 choose for the alternatives with less choice-conflict. I suppose that these people didn’t read the introduction text carefully enough, cause these alternatives were significant further away of the given preferences of the fictive shopper.
6.2.3 Hypothesis 2

H2: Consumers buy less when we change the set of recommendations from a set with the five best options (condition 1) to a set where we display an ‘unfair recommendation set’ with the best option and the 5th, 10th , 15th and 20th option (condition 3).
First of all, we will test if relatively more consumers choose for the no-choice option in condition 3 than in condition 1. This because of the consumers recognize the unfair recommendation and choose for the no-choice option. We will do this by analysing the data with crosstabs and test the significance of eventual differences by a chi-square test. 

Table 6.10: Crosstab subscriptions, condition 1 and 3.

	
	Condition
	Total

	
	1
	3
	

	Subscriptions
	Choice
	Count
	43
	52
	95

	
	
	Expected Count
	46.0
	49.0
	95.0

	
	No-Choice
	Count
	17
	12
	29

	
	
	Expected Count
	14.0
	15.0
	29.0

	Total
	Count
	60
	64
	124

	
	Expected Count
	60.0
	64.0
	124.0


Table 6.11: Chi-Square Test subscriptions.

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1.587a
	1
	.208
	
	


In the crosstab of table 6.10, we could see that in the third condition, contrary to what we expected, in absolute terms (but also relative) less people discard to choose for a recommended subscription in condition 3 than in condition 1. 

The chi-square test in table 6.11 indicates that this difference is not significant at p = 0.208 and that’s more than p = 0.05. The results for the televisions, table 6.12 and 6.13, gave more or less the same results. The difference in this case is not significant at p = 0.965.

However the difference is not significant, it means that these data did not support hypothesis 2. Using this data we have to rejected hypothesis 2. 

Table 6.12: Crosstab televisions, condition 1 and 3.

	
	Condition
	Total

	
	1
	3
	

	Televisions
	Choice
	Count
	48
	51
	99

	
	
	Expected Count
	47.9
	51.1
	99.0

	
	No-Choice
	Count
	12
	13
	25

	
	
	Expected Count
	12.1
	12.9
	25.0

	Total
	Count
	60
	64
	124

	
	Expected Count
	60.0
	64.0
	124.0


Table 6.13: Chi-Square Test televisions.

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	.002a
	1
	.965
	
	


Besides the latter, another factor is relevant for hypothesis 2: how did the respondents experienced the quality of the recommendation? My assumption is that consumers will not follow a recommendation if they think the recommendation is of a low quality. Despite this, in the manipulated situation, participants could have chosen for an alternative because of a lack of (financial) incentives. Due the latter, it’s good to analyse the experienced quality of the recommendation. 

We assumed that the customers have certain knowledge about the markets of subscriptions and televisions and so they have to know that there are better alternatives than they got recommended in condition 3. Considering this, we assume that participants rate the quality of the third recommendation lower, because they recognize the unfair recommendation.

Table 6.14: Mean of the confidence in the recommendation of the two products/buying situations for every condition.
	
	Condition 1
	Condition 2
	Condition 3

	
	Subscription
	TV
	Subscription
	TV
	Subscription
	TV

	Mean of confidence of recommendation
	6,85
	6,62
	7,09
	7,18
	4,13
	4,63


The table above shows us indeed that, on average, the respondents rated their confidence in the recommendation in condition 3 as lower. The difference with condition 1 is respectively for subscriptions 2,72 and for televisions 1,99. That’s quite large on a scale of 10.

Table 6.15: Group statistics

	
	Condition
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Confidence in quality subscription recommendation
	1
	60
	6.8500
	1.76429
	.22777

	
	3
	64
	4.1250
	2.17854
	.27232

	Confidence in quality television recommendation
	1
	60
	6.6167
	1.60604
	.20734

	
	3
	64
	4.6250
	2.52291
	.31536


Table 6.16: Independent T-test for testing the means of confidence in recommendation of the two products of condition 1 and 3.
	
	
	t-test for Equality of Means

	
	
	t
	df
	Sig. (2-tailed)

	
	
	
	
	

	Confidence in quality subscription recommendation
	Equal variances assumed
	7.624
	122
	.000

	
	Equal variances not assumed
	7.676
	119.520
	.000

	Confidence in quality television recommendation
	Equal variances assumed
	5.205
	122
	.000

	
	Equal variances not assumed
	5.277
	107.740
	.000


To test whether the difference is really significant we have to determine first if we have to deal with ‘equal variances assumed’ or ‘equal variances not assumed’ using Leven’s test. For this data Leven’s test is significant, because p = 0,002 for subscriptions and p = 0,00 for television and this is lower than 0,05. So we have to read the test statistics in the row ‘equal variances not assumed’. Now we can move on to look at the t-test itself, to test whether or not the difference between the means of the two conditions was large enough and not to be a chance result. The p-value is 0.00 for both products. This indicates that the differences are significant. 

From the latter we can conclude that on average, participants have (far) more confidence in the first than in the third condition for both products. The differences were for both products significant at p ≤ 0.05. This indicates that our assumption that consumers have enough information about the market to recognize that the recommendation in the third condition recommended not the best alternatives is true and considering this could be a sign that people won’t actually use Recommendation Agents as in condition 3, because they don’t trust that recommendation. Considering this, this factor supports hypothesis 2. Although my assumption is that people won’t use Recommendation Agent which they don’t trust, this have to be tested in future research.

6.2.4 Hypothesis 3

H3: Consumers are more confident with their choice when we change the set of recommendations from a top five (condition 1) to a set where we show not only the five best alternatives, but also the, 10th, 15th and 20th alternative (condition 2), alternatives with less choice conflict.

Again, we test this hypothesis by comparing means. In case, we have to compare the means of the experienced choice confidence in condition 1 with the experienced choice confidence in condition 2. 

Table 6.17: Means of confidence in choice for condition 1 and 2, specified for the two products.
	
	Condition 1
	Condition 2

	
	Subscription
	TV
	Subscription
	TV

	Means of choice confidence
	4,88
	5,43
	7,13
	7,16


The table above shows us that the respondents have on average more confidence in their choice in condition 2 then they have in condition 1 for both products. The difference between the two conditions is 2,25 for subscriptions for mobile telephones and 1,73 for televisions. This seems to be a large difference on a scale of 10. Now we have to test if these differences are significant.

Again we have to determine if we have to deal with ‘equal variances assumed’ or ‘equal variances not assumed’ using Leven’s test. For these data Leven’s test is non-significant, because p = 0,091 for subscriptions and p = 0,396 for television and this is greater than 0,05. So we have to read the test statistics in the row ‘equal variances assumed’. Now we can move on to look at the t-test itself, to test whether or not the difference between the means of the two conditions was large enough and not a chance result. The p-value is 0.00 for both products. This indicates that the differences are significant.

From the latter we can conclude that on average, participants have more confidence in their choice in the second condition than in the first for both products. The differences were for both products significant at p ≤ 0.05. Hypothesis 3 is supported by the data.
Table 6.18: Group Statistics.

	
	Condition
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Confidence in choice, subscriptions
	1
	60
	4.8833
	2.76842
	.35740

	
	2
	55
	7.1273
	2.34169
	.31575

	Confidence in choice, televisions
	1
	60
	5.4333
	2.54696
	.32881

	
	2
	55
	7.1636
	2.36301
	.31863


Table 6.19:Independent T-test for testing the means of confidence in choice of the two products of condition 1 and 2.

	
	
	t-test for Equality of Means

	
	
	t
	Df
	Sig. (2-tailed)

	
	
	
	
	

	Confidence in choice, subscriptions
	Equal variances assumed
	-4.671
	113
	.000

	
	Equal variances not assumed
	-4.705
	112.297
	.000

	Confidence in choice, televisions
	Equal variances assumed
	-3.767
	113
	.000

	
	Equal variances not assumed
	-3.779
	112.981
	.000


6.2.5 Other relevant results

Relationship difficult and choice
Actually, the general idea behind this research is, that the more difficult a choice between alternatives is, the more people discard a choice. We applied this theory on recommendations through making condition 2 subjectively and psychologically less difficult by adding alternatives with subjectively less choice conflict. In paragraph 6.2.1 we have tested that consumers indeed considered the second condition as less difficult, so through this we understated the assumption. 

However we could test if people really buy less in a difficult choice sets without comparing the separate conditions, but look to all the data at all. Since we have also data about how individuals experienced the difficulty of a choice set, we can look at the relationship between the experienced difficulty and whether participants really move on to a purchase by a logistic regression between these variables.

Table 6.20: Logistic regression with the variable Choice/No-Choice as dependent and the difficulty rate, subscriptions as independent.

	
	
	B
	S.E.
	Wald
	Df
	Sig.
	Exp(B)

	Step 1a
	Difficulty rate, Subscriptions
	-,317
	,087
	13,424
	1
	,000
	,728

	
	Constant
	,090
	,465
	,038
	1
	,846
	1,094


Table 6.21: Logistic regression with the variable Choice/No-Choice as dependent and the difficulty rate, televisions as independent.

	
	
	B
	S.E.
	Wald
	Df
	Sig.
	Exp(B)

	Step 1a
	Difficulty rate, TV’s
	-,391
	,094
	17,264
	1
	,000
	,677

	
	Constant
	,375
	,504
	,554
	1
	,457
	1,455

	


From the above SPSS output we can conclude that we find for both products a negative effect of the difficulty rate on the choice/no-choice variable, considering the negative value of the both coefficients for the difficulty rate in the two product situations, -,317 and -,391. This means practically that if people experienced the choice as more difficult they precede more to discard a purchase. Both effect are significant at p = 0.00.

Mediation-analyze
In the above, we saw an association between the variables choice/no-choice and the difficulty rate. Earlier, in the last paragraph, we discovered the relationship between choice/no-choice and the different condition and we noticed the link between the different conditions and their difficulty rate and the confidence in the recommendation. These relationships could imply a mediation effect of the variables difficulty and confidence in the recommendation, see the figure below:

Figure 6.1: Relations between the variables.
                                                              c/c’



                       a                                                                                       b

What we suggest is, that in fact not the condition has impact on whether people choose or opt not to choose, but in fact the variables difficulty rate and the confidence of people in the recommendation determines whether people choose. So condition is only affecting choice/no choice through the ‘mediator’ variables. We will test this using a ‘mediation analyze’. 

This analyze is consisting of three regression functions:

Y = cX

Y = c’X + bM

M = aX 

The coefficient ‘c’ implies the total effect of X (condition) on M (difficulty and confidence). We can make a distinguish between full meditation and partial. In case of full mediation will the total effect between X and Y (choice/no-choice) explained by M. This means that the coefficient c has to be significant, but when we add the M into the regression the c’ became not significant anymore. In such a situation X has an indirect effect on Y.

First of all we have to verify if X has a significant influence on M. We will test this through a linear regression analysis and we have tested only on the product category subscriptions and not for the televisions. Table 6.22 and 6.23 show that the condition variable has for both potential mediator variables a significant influence. So the coefficient ‘a’ is significant.

Table 6.22: Liniair regression with difficulty rate as dependent variable and condtion as independent.
	

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	4,683
	,281
	
	16,694
	,000

	
	Dummy_condition_2
	2,353
	,406
	,461
	5,800
	,000

	
	Dummy_condition_3
	1,426
	,391
	,290
	3,652
	,000

	


Table 6.23: Liniair regression with confidence as dependent variable and condition as independent.

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	6,850
	,248
	
	27,585
	,000

	
	Dummy_condition_2
	,241
	,359
	,047
	,671
	,503

	
	Dummy_condition_3
	-2,725
	,346
	-,557
	-7,884
	,000

	


Besides this, we have to check if X has an effect on Y, without adding the M’s into the regression analyze. This time we used a logistic regression analyze, because Y is a categorical variable. Table 6.24 shows that the total effect of on Y is significant at p = .011. However condition 3 gave not a significant value, p = .210.
Table 6.24: Logistic regression with Choice/No-choice as dependent variable and condition as independent variable.

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	Condition 1
	
	
	9.052
	2
	.011
	

	
	Condition 2
	-3.061
	1.049
	8.513
	1
	.004
	.047

	
	Condition 3
	-.538
	.430
	1.570
	1
	.210
	.584

	
	Constant
	-.928
	.286
	10.492
	1
	.001
	.395

	


Now we will add the two mediation variables into the logistic regression analyze and check whether the coefficient of X, c’, is still significant. Table 6.25 shows that indeed the total effect of X on Y became insignificant at p = .062. The effect of the potential mediator confidence is not significant, so this variable did not clarifies an effect. So, we can conclude that indeed the difficulty is a mediator in this case. The variable condition is only affecting whether or not people make a choice between the recommended alternatives indirectly, via the difficulty rate. 
Table 6.25: Logistic regression with Choice/No-choice as dependent variable and condition and the mediators as independent variable.

	
	B
	S.E.
	Wald
	Df
	Sig.
	Exp(B)

	Step 1a
	Condition 1
	
	
	5.553
	2
	.062
	

	
	Condition 2
	-2.523
	1.074
	5.520
	1
	.019
	.080

	
	Condition 3
	-.363
	.562
	.418
	1
	.518
	.695

	
	Difficulty rate
	-.236
	.095
	6.152
	1
	.013
	.790

	
	Confidence
	-.066
	.111
	.351
	1
	.554
	.936

	
	Constant
	.545
	.927
	.346
	1
	.556
	1.725


Motivation of no-choice
Another relevant issue is the reason why people don’t move over to a purchase. We tried to make this clear with adding an open question in the questionnaire for people who discard to choose for a recommended product. Here they could fill in the reason for their ‘choice’.

In condition 1, 17 participants discard a choice in the case of subscriptions and 12 in case of televisions. Of the 17 participants who discard choice in the first condition in case of the subscriptions, five said as reason the difficulty of the choice or something similar, also five gave no reason or ´didn´t know´ a reason, two were not convinced and another five filled in other reasons. In case of the televisions, also five respondents declared difficulty of choice was the reason of discard choice, four gave no reason, two were not convinced and one had another reason. From the latter, we can conclude again that difficulty is indeed a main reason of choosing not to choose.

Chapter 7: Conclusions and discussion.
The main goal of this research was to investigate if another way of recommending could lead to an increase of the sales of internet companies who use a Recommendation Agent or companies who are connected to an external Recommendation Agent. In light of the trend that more and more consumers use Recommendation Agents in their purchase cycle, this could be very relevant and led to useful findings.
With a basis of literature about choice conflict we could assume that if we add some alternatives to a recommendation set, the consumer could experience a choice set as more easy and in that way move more into a purchase. Considering this, we have manipulated a situation where a consumer is seeking for a subscription and a situation where he is seeking for a television, both by using a Recommendation Agent. These situations where linked to three different recommendation sets: a normal one, a set enlarged with a few alternatives with less choice conflict and an unfair recommendation.

We can conclude from hypothesis 1, which is supported by the data, that indeed more people discard to choose for a recommended alternative in the first condition then in the second condition. This indicates that websites who make use of a Recommendation Agent could enlarge their sales by adding alternatives with less choice conflict to their current recommendation set. It seems that this has a psychological effect to consumers in a way that it takes away the guesswork and consumers move more into a direct purchase. 

In the third condition we went a step further. Is it interesting how consumers react on an ‘unfair’ recommendation set where the first and fifth alternatives of the other conditions are recommended and three alternatives with less choice conflict. It is unfair in the sense that the shopper is not told that there are better alternatives than the presented five recommended alternatives. However from the results of the research we could conclude that the difference in ‘sales’ between condition 1 and 2 was not significant. So hypothesis 2 was not supported by this factor.

On the other hand we test this hypothesis also by the factor ‘confidence in the recommendation set’. The results showed that respondents had a significantly lower confidence in the recommendation. Apparently, consumers will recognize unfair recommendations. When they have such a low confidence in the recommendation, they will not even use that Recommendation Agent. Considering this, the third recommendation set is not an option for the real world.

So from the above we could conclude that the sales could be increased by adding alternatives with less choice conflict. Then it’s important to look at the effect of the different recommendations on the choice confidence of a shopper. If this factor decreased, it could be a sign that consumers are unsure and this could lead to a lost of consumers who use the Recommendation Agent. This was just not the case. The results show us that people in the second condition have even significant more confidence in their choice then in condition 2. 

So what could we conclude in general from the latter? Policymakers of webshops which make use of a Recommendation Agent or are connected to a Recommendation Agent, have to consider if they could shift to another recommendation set in order to increase sales. In the new recommendation set, they have to put besides the best alternatives, also less attractive alternatives. This research showed namely that this has a (psychological) positive effect on sales. However the recommendation set must be fair, because consumers recognize unfair recommendations and my suggestion is that shoppers don’t use Recommendation Agents they don’t trust. 

An option which I didn’t use in my research is the option on the internet of an extendable bar. I mean with this that a computer gives a opportunity to show the first, fifth, 10th,  15th and 20th best alternative on the first sight. In this way consumers could see directly the big differences between these alternatives and will immediately be charmed by the best alternative. If they push on the ‘plus’ before the first alternative,  alternative two until four will be displayed and if they push on the ‘plus’ of alternative five, alternative six until nine will be displayed and so on.

It might be a simple change, but adding alternatives with less choice conflict, could remove doubts by consumers and lead to an increase of sales. Above this, the costs for the changes seem to be negligible.
Appendences.
Appendix A : The questionnaire.

Questionnaire Master Thesis

Dear respondent,

This questionnaire is to be filled in by you in order to complete my master thesis for the study Economics, marketing master.

The thesis is about the effect of different types and the recommendations of online Recommendation Agents on consumer behavior.

A Recommendation Agent is a mechanism on the internet which uses information provided by the consumer to select or recommend certain products.

The questions are based on two cases: one case is about the fictional purchase of a mobile phone subscription, based on the advice from a Recommendation Agent. The other case is about the fictional purchase of a TV, also based on the advice from a Recommendation Agent. 5 questions will be asked about each case.

In estimate, the questionnaire will take you about 15 minutes. I kindly request you to read the cases very carefully and answer the questionnaire truthfully.

Thank you in advance!

Telephone subscription:

Imagine you are looking for a new subscription for your mobile phone. As you are satisfied with your current device and are quite sure that this mobile phone will last another couple of years without any problems, you decide to purchase a ‘sim only’ subscription. This is a subscription that does not include a telephone, only a sim card.

After analyzing your call- and texting behaviour of the past few years you have concluded that you have called an average time of 75 minutes per month, but never longer than 90 minutes per month. You have hardly sent any text messages, however, you still want to purchase a text bundle in case you may need it sometime.

As there are many providers of mobile phone subscriptions and these providers offer a wide range of bundles, you decide to make your decision based on the advice of a sim-only orientated Recommendation Agent on the internet. This is an online tool that makes recommendations based on the preferences provided by you.

When filling in this questionnaire, you can assume that all providers have the same (national) coverage. Besides this, you do not make use of services other than calling and texting, like mobile internet.



Recommendation 1 (condition 1):

The preferences filled in by you generate the following recommendations:

1. Subscription T: 85 minutes, 30 sms, outside of the bundle: 20 ct per minute and 20 ct per sms.

Price: 20 euro per month

2. Subscription L: 80 minutes, 30 sms, outside of the bundle: 1,00 euro per minute and 1 euro per sms.

Price: 16 euro per month

3. Subscription F: 90 minutes, 30 sms, outside of the bundle: 20 ct per minute and 20 ct per sms.

Price: 21 euro per month

4. Subscription W: 80 minutes, 50 sms, outside of the bundle: 10 ct per minute and 10 ct per sms.

Price: 20 euro per month

5. Subscription K: 75 minutes, 100 sms, outside of the bundle: 40 ct per minute and 1 euro per sms.

Price: 17,50 euro per month

Recommendation 2 (condition 2):

The preferences filled in by you generate the following recommendations:

1. Subscription T: 85 minutes, 30 sms, outside of the bundle 20 ct per minute and 20 ct per sms.

Price: 20 euro per month.

2. Subscription L: 80 minutes, 30 sms, outside of the bundle 1,00 euro per minute and 1 euro per sms. Price: 16 euro per month.

3. Subscription F: 90 minutes, 30 sms, outside of the bundle 20 ct per minute and 20 ct per sms. Price: 21,00 euro per month.

4. Subscription W: 80 minutes, 50 sms, outside of the bundle 10 ct per minute and 10 ct per sms. Price: 20 euro per month.

5.
Subscription K: 75 minutes,100 sms, outside of the bundle 40 ct per minute and 1 euro per sms.

Price: 17,50 euro per month.

10. Subscription J: 100 minutes, 30 sms, outside of the bundle 20 ct per minute and 20 ct per sms.

Price: 25 euro per month.

15. Subscription E: 50 minutes, 0 sms, outside of the bundle 60 ct per minute and 1 euro per sms.

Price: 10 euro per month.

20:
Subscription E: 150 minutes, 120 sms, outside of the bundle 5 ct per minute and 10 ct per sms.

Price: 30 euro per month.

Recommendation 3 (condition 3):
The preferences filled in by you generate the following recommendations:

-  Subscription T: 85 minutes, 30 sms, outside of the bundle 20 ct per minute and 20 ct per sms.

Price: 20 euro per month.

-  Subscription J: 100 minutes, 30 sms, outside of the bundle 20 ct per minute and 20 ct per sms.

Price: 25 euro per month.

-  Subscription E: 50 minutes, 0 sms, outside of the bundle 60 ct per minute and 1 euro per sms.

Price: 10 euro per month.

-  Subscription S: 150 minutes, 120 sms, outside of the bundle 5 ct per minute and 10 ct per sms.

Price: 30 euro per month.

TV :

Imagine you are looking for a new TV for your new appartment. You have budgeted an amount between the 1000 and 1500 euro for the TV. Off course you prefer the lowest possible price.

Besides the price, the following features are important: the designof the TV, the size of the screen and the amount of pixels.

As the range of TV’s is so large and diverse you decide to make use of the services of a so called Recommendation Agent on the internet, which will help you to make a decision. This is an online tool that will tell you which 5 TV’s suit the preferences you provided best.

For the design (the workmanship and the ‘looks’ the TV has) the Recommendation Agent makes distinctions between bad, average and high. You are looking for a TV that has at least the rating of an average design.

You are looking for a TV that has the size of a ​diameter of 50 cm at least. However, you prefer a bigger screen. The most important feature for you is the amount of pixels. For the amount of pixels, the Recommendation Agents will make distinctions between little, average, many. Off course, many pixels are preferred over little pixels. You are looking for a TV that has at the least the rating of average amount of pixels.

In conclusion, you are looking for a TV with at least a diameter of 50 cm, at least a rating of average design and at least the average amount of pixels. Besides this, the price is of big importance.


Recommendation 1 (condition 1):
The preferences filled in by you generate the following recommendations:

1. TV G: Average design, diameter 55 cm, many pixels.

Price: 1200 euro

2. 
TV O: High design, diameter 55 cm, average pixels. 

Price: 1200 euro.

3. 
TV Q: Average design, diameter 70 cm, many  pixels. 

Price: 1450 euro.

4. 
TV V: Average design, diameter 50 cm, average pixels. 

Price: 1150 euro. 

5.
TV D: High design, diameter 65 cm, average pixels.


Price: 1499 euro.

Recommendation 2 (condition 2):
The preferences filled in by you generate the following recommendations:

1. TV G: Average design, diameter 55 cm, many pixels.

Price: 1200 euro

2. TV O: High design, diameter 55 cm, average pixels. Price: 1200 euro.

3. TV Q: Average design, diameter 70 cm, many pixels. Price: 1450 euro.

4. TV V: Average design, diameter 50 cm, average pixels. Price: 1150 euro. 

5.
TV D: High design, diameter 65 cm, average pixels.


Price: 1499 euro.

10. TV U: Average design, diameter 50 cm, average pixels. 

Price: 1199 euro.

15. TV R: Average design, diameter 75 cm, many pixels.


Price: 1650 euro.

20:
TV L: Average design, diameter 50 cm, little pixels.


Price: 1150 euro.

Recommendation 3 (condition 3):

The preferences filled in by you generate the following recommendations:

-TV G: Average design, diameter 55 cm, many pixels.

Price: 1200 euro

-TV D: High design, diameter 65 cm, average pixels.


Price: 1499 euro.

-TV U: Average design, diameter 50 cm, average pixels. 

Price: 1199 euro.

-TV R: Average design, diameter 75 cm, many pixels.


Price: 1650 euro.

-TV L: Average design, diameter 50 cm, little pixels.


Price: 1150 euro.

Questionnaire:

1. Sex:

Male/Female

2. Age category:

-0-15 years

-16-25 years

-26-35 years

-36-50 years

-50+ years

3. Level of education:

-Primary school

-Mavo/Havo

-MBO/VWO

-HBO

-WO

4. Were you able to make a decision, or have the Recommendation Agents failed to tell you which alternative suits your preferences best and would you like to find more recommendations? Please specify your choice if necessary



-Subscription/Tv .. (see the different recommendations for the possible alternatives)

-Subscription/Tv ..

-Subscription/Tv ..

-Subscription/Tv ..

-Subscription/Tv ..

-I am not convinced of the right decision and will not purchase a product in the near future.

5. On a scale from 1 to 10 (1 is very hard, 10 is very easy), how hard has it been to make a decision?

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10



6. On a scale from 1 to 10 (1 is very low, 10 is very high), how high is your trust in the quality of the recommendations?

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

7. This question only has to answered in case you were able to make a choice in product. In case you are not convinced by the recommendations, you may skip this question.

-1

-2

-3

-4

-5

-6

-7

-8

-9

-10

8. This question only has to be answered in case the recommendations could NOT convince you of a certain product and you are willing to look for more recommendations:

Please explain why you are not convinced and are willing to look for more recommendations.
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